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(57) ABSTRACT 
A helicopter (10) has a fuselage (11) provided with 
storage means (19, 20, 24) for storing a plurality of 
missiles (16) longitudinally of the fuselage, reloadable 
turret means (17) beneath the fuselage for movement in 
azimuth and elevation and transfer means (20b, 21) for 
transferring a missile from the storage means to the 
turret means. In the illustrated embodiment the missiles 
are stored externally of generally vertical side walls (13) 
and a lower generally horizontal wall (14) of the fuse 
lage and fairings (39) are provided to protect the exter 
nally mounted missiles. 

12 Claims, 4 Drawing Sheets 
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1. 

HELICOPTER 

DESCRIPTION OF INVENTION 

This invention relates to helicopters and is particu 
larly concerned with helicopters having missile trans 
porting and launching apparatus. 

In the context of this invention the term "missile' is 
to be construed as including missiles, rockets or other 
projectiles and includes devices that are normally 
stored, transported and launched from a tubular cannis 
ter. 

It is known to provide a helicopter with missile trans 
porting and launching apparatus. Normally, such appa 
ratus comprise outriggers extending laterally from both 
sides of the fuselage and each adapted to carry a plural 
ity of missiles. Such outboard mountings have a large 
drag penalty and are complex and heavy because each 
missile must have its own mounting and an umbilical 
connection to connect with a pilot-operated firing 
means. Normally, the missile mounting is movable in 
elevation; however, since all the missiles have to be 
moved in unison this requires two heavy elevation mo 
tors and operating mechanisms, one on each side of the 
helicopter. Furthermore since the missiles are in the 
open considerable problems can occur as a result of 
vibration, icing etc. 
An unpublished proposal to overcome these prob 

lems is contained in our pending European Patent Ap 
plication No. 85301681.4. In that proposal, a plurality of 
missiles are to be stored transversely in a fuselage, trans 
fer means being provided to selectively transfer a mis 
sile from storage to a launcher means located at the 
outer end of an outrigger at the side of the fuselage. 
Since all of the missiles are to be carried within the 
fuselage this proposal virtually eliminates the drag pen 
alty associated with conventional external carriage ar. 
rangements and also eliminates environmental problems 
associated with carrying missiles externally. However, 
the necessity to store the missiles transversely limits this 
proposal to use with wide bodied helicopters. More 
over, whilst there is provision for some movement in 
azimuth as well as in elevation, such movement is neces 
sarily limited by the proximity of the sides of the fuse 
lage. 
According to the present invention, a helicopter hav 

ing a fuselage includes storage means for storing a plu 
rality of missiles longitudinally of the fuselage, reload 
able turret means beneath the fuselage for movement in 
azimuth and elevation, and transfer means for transfer 
ring a missile from said storage means to said turret 
CS 

Conveniently said storage means comprise a plurality 
of longitudinally spaced-apart adaptors attached to the 
missiles and slidably located in support channels having 
longitudinally spaced-apart attachment lugs located in 
generally vertical tracks in the side walls and lower wall 
of the fuselage. 
Drive means may be provided for driving the support 

channels and attached missiles down the vertical tracks 
and into a transfer position generally beneath said lower 
wall for transferring selectively to said turret means. 

Preferably the drive means comprise powered end 
less chains located in said tracks and may include pro 
truding Spigots for engagement in mating apertures in 
the attachment lugs on the support channels. 
The transfer means may comprise a powered endless 

chain for sliding the adaptors and an attached missile 
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2 
forwardly out of the support channel and into a mating 
channel on the turret means. The transfer means may 
include a transfer channel bridging a space between the 
storage means and the turret means. Conveniently the 
endless chain includes at least two protruding spigots 
for engagement in transfer adaptors attached adjacent 
the ends of a missile. 

In one embodiment the storage means is arranged to 
support the missiles externally of the vertical side walls 
and the lower horizontal wall of the fuselage and the 
vertical tracks of the storage means may be formed 
within the side walls and the lower wall of the fuselage 
so as to be generally flush with the respective outer 
surfaces. 

Fairings may be provided to protect the externally 
mounted missiles. 

Preferably, the turret means supports two missiles in 
side by side relationship. 
The invention will now be described by way of exam 

ple only and with reference to the accompanying draw 
ings, in which: 
FIG. 1 is a side elevation of a helicopter constructed 

in accordance with the invention; 
FIG. 2 is a fragmentary cross section taken along 

lines A-A of FIG. 1; 
FIG. 3 is a fragmentary part sectioned elevation 

taken along lines B-B of FIG. 2; 
FIG. 4 is a fragmentary sectioned elevation taken 

along lines C-C of FIG. 3; and 
FIG. 5 is a fragmentary view of part of FIG. 1 on an 

enlarged scale and illustrating a particular feature of the 
invention. 
A helicopter 10 incldues a fuselage 11 supported by a 

main Sustaining rotor 12. The fuselage 11 has generally 
vertical side walls 13 joined to a generally horizontal 
lower wall 14 by radiussed portions 15. 
A plurality of missiles 16 are stored longitudinally of 

the fuselage 11 and in the illustrated embodiment, exter 
nally of the side walls 13 and of the horizontal lower 
wall 14. The two missiles 16a located generally beneath 
the lower wall 14 are in a transfer position from which 
they can be transferred to a turret means 17 located 
beneath the lower wall 14 and forwardly of the stored 
missiles 16, as illustrated at 16b in FIGS. 1 and 5. 

First guide means 18 (FIG. 2) comprise two longitu 
dinally spaced-apart adaptors 19 attached to each mis 
sile 16 and having opposed extending lugs located for 
sliding movement in slots in a longitudinally extending 
support channel 20. The turret 17 has a pair of side by 
side channels 20a similar in cross-sectional shape to 
channel 20 and the spacing between the storage location 
of the missiles 16 and the turret 17 is bridged by a pair 
of side by side transfer channels 20b again of similar 
cross-sectional shape. 

In FIG. 5 the closer of the two transfer channels 20b 
has been omitted for clarity. First drive means compris 
ing a pair of side by side endless chains 40 (one only 
being shown) are routed around longitudinally spaced 
apart pulley wheels 21 at least one of which is powered. 
Each chain 40 includes first and second spaced-apart 
spigots 41 and 42 respectively for engagement during 
operation in first and second transfer adaptors 43 and 44 
attached to each missile 16 adjacent the front adn rear 
ends thereof. 
Each support channel 20 is associated with second 

guide means 22 (FIG. 3) comprising longitudinally 
spaced-apart attachment lugs 23 located in vertical 
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tracks 24 within the side-walls 13 and lower wall 14 of 
the fuselage 11 so as to be generally flush with the re 
spective outer surfaces. The lugs 23 engage external lips 
27 formed on a chain guide housing 28 located in each 
of the tracks 24 in order to locate the support channel 20 
and its attached missile 16 longitudinally whilst permit 
ting downward sliding movement along the tracks 24. 
A gap 25 (FIG. 2) in the tracks 24 is located in the lower 
wall 14 and symmetrically of a vertical centreline 47 of 
the fuselage 11 for a purpose to be hereinafter de 
scribed. 
Second drive means 26 (FIGS. 2, 3 and 4) comprise a 

powered endless chain 29 located in the guide housings 
28 and carrying spigots 30 protruding through slotted 
external walls 45 of the housing 28 for engagement in 
mating apertures 31 in the attachment lugs 23 on each 
channel 20. The chains 29 run around end rollers 32 
(FIG. 2) and as will be clear from FIG. 4, a loaded 
spigot 30 is moved in the direction indicated to move 
the missile 16 towards the transfer position and an un 
loaded spigot 30 moves in the opposite direction to pick 
up another missile during re-loading. 
As illustrated in FIG. 2 the external lips 27 are re 

moved from a portion 33 of the chain guide housings 28 
approaching the gap 25 between the respective tracks 
24, and from a portion 34 of the chain guide housings 28 
at the upper ends of the tracks 24. 

Referring now to FIG. 5, the turret 17 includes a 
housing 35 rotatably mounted on the fuselage 11 for 
rotation about a generally vertical axis 36. A motor (not 
shown) is provided to drive the turret 17. A pair of 
spaced-apart depending lugs 37 support the two side 
by-side channels 20a which are identical in cross-sec 
tion to the support channels 20 associated with each 
missile 16 as hereinbefore described. 
Drive means, e.g. a hydraulic jack (not shown), is 

provided to rotate the channels 20a in unison about a 
generally horizontal axis 38. 
Means (not shown) for automatically connecting the 

necessary electrical connections to the missiles when 
located on the turret 17 are also located in the housing 
35, and locking means (not shown) are provided for 
locking the missile in a firing position. 

Fairings, generally indicated at 39 in FIGS. 1 and 2 
are provided to protect the stored missiles 16 and re 
duce aerodynamic drag. 
A sighting device 46 mounted in the nose of the fuse 

lage 11 is provided for use with the apparatus of the 
present invention. 

Referring to FIG. 5, when it is desired to load the 
turret 17 it is first adjusted so that the empty channels 
20a are correctly aligned with the transfer channels 20b 
and therefore the support channels 20 of the two mis 
siles 16a (shown in broken outline) in the transfer posi 
tion beneath the lower wall 14 of the fuselage 11. The 
roller 21 is energised to drive chain 40 so that first 
Spigot 41 engages first transfer adaptor 43 at the front of 
missile 16a to slide the missile 16a forwardly along 
support channel 20 and transfer channel 20b to engage 
in aligned channel 20a on the turret 17. It will be appar 
ent that as the missile 16a is pulled along transfer chan 
nel 20b the second spigot 42 automatically engages the 
second transfer adaptor 44 at the rear of missile 16a so 
as to push the missile 16a fully into the firing position 
illustrated at 16b in FIGS. 1 and 5. The longitudinally 
spaced-apart adaptors 19 ensure adequate support and 
guidance of the missile during the transfer operation 
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4. 
The transfer operation leaves two empty channels 20 

in the transfer position on the lower wall 14, and the 
respective endless chains 29 are operated to move the 
empty channels 20 until the attachment lugs 23 are 
disengaged from the tracks 24 to drop out through the 
gap 25 and enable the respective channels 20 to fall 
away from the helicopter. The portion 33 of the chain 
guide housings 28 at the lower end of each pair of tracks 
24 from which the lip 27 is removed in the illustrated 
embodiment enables the empty support channels 20 
from both tracks 24 to be dropped simultaneously, 
rather than one at a time. 
This movement to eject the channels 20 of fired mis 

siles from the tracks 24 automatically brings the next 
missiles 16 from store into the transfer positions 16a 
illustrated in FIGS. 1 and 2, and the arrangement en 
Sures that in an emergency the entire load of missiles 16 
can be jettisoned quickly and safely from the storage 
position. Jettison means (not shown) are provided on 
the turret 17 for jettisoning the cannisters of cannister 
mounted missiles after firing, although it is possible to 
use the first drive means to return the empty cannisters 
to the vacant transfer positions 16a and jettison them 
along with the channels 20 as hereinbefore described. 
Once loaded on the turret 17, a missile 16 is locked in 

position and the electrical supplies connected automati 
cally. The position of the turret 17 is controlled by the 
helicopter crew either manually or by slaving the 
movement of the turret 17 to movement of the nose 
mounted sight 46. 
The portion 34 of the chain guide housing 28 at the 

upper end of each pair of tracks 24 from which the lip 
27 is removed enables a support channel 20 to be en 
gaged with the lips 27 and the protruding spigots 30 as 
illustrated in FIGS. 3 and 4, for loading missiles. In this 
respect it will be noted that a support channel 20 can be 
fitted either with a missile 16 in position or on its own, 
in which case the missile 16 is loaded independently. 
Thus, in the helicopter of this ivention, the turret 17 

is movable in both elevation and a wide azimuth angle 
to provide a wide firing arc which means that the mis 
siles 16 can be aligned to the firing direction without 
having to point the entire helicopter in that direction. 
The missiles 16 are stored longitudinally of the fuselage 
which permits the helicopter to have a narrow fuselage 
and the fairing 39 minimises aerodynamic drag allowing 
the forward speed of the helicopter to be maximised. 
The fairing 39 also reduced vertical drag due to rotor 
downwash enhancing lift capability. 
By fitting a common design of support channel 20 to 

different types of missiles the invention allows for dif 
ferent types of missiles to be carried in the store and in 
the turret 17 at the same time, and the numbers and 
types of missiles can be selectively varied as dictated by 
operational requirements. 

Whilst one embodiment has been described and illus 
trated it will be understood that many modifications 
may be made without departing from the scope of the 
invention. For example, where space permits, the mis 
siles 16 may be stored longitudinally within the fuselage 
11 and may conveniently be located in two generally 
vertical stacks with the second guide means 22 being 
adapted to selectively move the missiles 16 down 
wardly into the transfer position 16a. The missile han 
dling system may be completely automatic in operation 
or, alternatively, crew selection of the various reloading 
and missile selection may be provided. The turret 17 
may be adapted to carry any desired number of missiles 
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and may be retractable into the fuselage 11 to eliminate 
aerodynamic drag. Alternatively a retractable fairing 
may be provided to minimise such drag whilst the turret 
is non-operational. The adaptors 19 may be formed 
integral with the missile 16. Other known sight systems 
such as a roof mounted sight, a mast mounted sight or a 
helmet mounted sight may be used. Any appropriate 
guide and drive means may replace that of the illus 
trated embodiment and track means adapted for releas 
able attachment externally of the fuselage 11 could be 
used in order that the helicopter can readily be con 
verted between missile carrying and other roles. 
What is claimed is: 
1. A helicopter having a fuselage, storage means for 

storing a plurality of missiles longitudinally of the fuse 
lage, reloadable turret means beneath the fuselage for 
movement in azimuth and elevation, transfer means for 
transferring a missile from said storage means to said 
turret means, said storage means comprising generally 
vertical tracks in the side walls and lower wall of the 
fuselage, spaced apart adaptors attached to the missiles, 
support channels slidably supporting said adaptors and 
missiles, and longitudinal spaced-apart attachment lugs 
on said support channels located in said generally verti 
cal tracks. 

2. A helicopter as claimed in claim 1, wherein said 
turret means supports two missiles in side by side rela 
tionship. 

3. A helicopter as claimed in claim 1, wherein said 
transfer means comprise a powered endless chain for 
sliding the adaptors and attached missile forwardly out 
of the support channel and into a mating channel on the 
turret means. 
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4. A helicopter as claimed in claim 3, wherein said 

transfer means include a transfer channel bridging a 
space between said storage means and said turret means. 

5. A helicopter as claimed in claim 3, wherein said 
endless chain includes at least two protruding spigots 
for engagement in transfer adaptors attached adjacent 
the ends of the missile. 

6. A helicopter as claimed in claim 1 and including 
drive means for driving the support channels and at 
tached missiles down the vertical tracks and into a 
transfer position generally beneath said lower wall for 
transferring selectively to said turret means. 

7. A helicopter as claimed in claim 6 and including 
release means for automatically releasing said support 
channels on movement along the tracks beyond said 
transfer position. 

8. A helicopter as claimed in claim 6, wherein said 
drive means comprise powered endless chains located 
in said tracks. 

9. A helicopter as claimed in claim 8, wherein said 
chains include protruding spigots for engagement in 
nating apertures in the attachment lugs on the support 
channels. 

10. A helicopter as claimed in claim 1, wherein said 
storage means is arranged to support the missiles exter 
nally of Said vertical side walls and said lower horizon 
tal wall of the fuselage. 

11. A helicopter as claimed in claim 10, wherein the 
generally vertical tracks of said storage means are 
formed within the side walls and lower wall of the 
fuselage so as to be generally flush with the respective 
outer surfaces. 

12. A helicopter as claimed in claim 10, wherein fair 
ings are provided to protect said externally located 
missiles. 
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